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Figure 1: Synthetic data simulation to evaluate the LLH values meaning. Left hand corner: the original 
distribution (black) and the distributions that are tested. The original distribution (µi, #i) corresponds to the 
ground motion predicted by Akkar and Bommer (2010) model for a magnitude Mw=4 at Rjb=40km (natural 
logarithm of PGA in m.s-
2
). In the 5 graphs, a candidate distribution is tested against a dataset generated from 
the original distribution. The mean and sigma of the candidate distribution is indicated in the title of each 
graph. The synthetic dataset is increased step by step (from 1 to 221 samples, the whole sample is randomly 
generated at each step). Individual LLH (gray points) and mean LLH  (solid line) are computed for each run. 
Figure 2: Location of earthquakes considered in the study (stars, Table 1) and stations of the French 
Accelerometric Network RAP (triangles). 
Figure 3: Distribution of the data used in this study, in terms of distance source-to-site and magnitude Mw 
(191 recordings in total, see Table 1). 
Figure 4: Quantifying the fit between observed spectral accelerations (French accelerometric data, Fig. 2) and 
corresponding predictions provided by a list of GMPEs, LLH value versus frequency considered. See Table 2 
for the GMPEs acronyms. Note that Chiou et al. (Ccentral/Csouth) is defined only for 3 frequencies (1, 
3.33Hz, PGA), the results at PGA have been positioned at 50Hz for graphical reasons. 
Figure 5: Histogram of residuals superimposed to the standard normal distribution representing the Cauzzi and 
Faccioli (2008) model, using the French accelerometric subset described in the text, at 3.3 Hz. A residual z 
corresponds to [Log(observation)-Log(prediction)]/sigma. The Gaussian with mean and sigma calculated from 
the residuals is superimposed to the histogram. From left to right: maximum distance considered is 
successively 300, 200 and 100 km (corresponding to LLH=2.58, 2.60, 2.18).  The number of data is 
decreasing accordingly: 191, 143, 75 recordings.  
Figure 6: See legend of Fig. 5. In this case the model tested is Boore and Atkinson (2008), at 2 Hz. From left 
to right: maximum distance considered is successively 300, 200 and 100 km (corresponding to LLH=4.13, 
4.48, 5.35).   
!"#$%#&'"('#&)' ""!
!
Figure 7 : See legend of Fig. 5. In this case the model tested is Zhao et al. (2006), at 2 Hz. From left to right: 
maximum distance considered is successively 300, 200 and 100 km (corresponding to LLH=3.4, 3.68, 4.3). 
Figure 8 : See legend of Fig. 5. In this case the model tested is Akkar and Bommer (2010), at 2.3 Hz. From 
left to right: maximum distance considered is successively 300, 200 and 100 km (corresponding to LLH=2.68, 
2.8, 2.76).   
Figure 9: Testing GMPEs against the low-magnitude Japanese dataset (M4-4.9): loglikelihood LLH values 
obtained on the Japanese dataset, versus frequency. Five subsets are considered for each GMPE. Each subset 
is randomly extracted from the original dataset (condition: 170 to 210 recordings, resulting in 11 to 18 
earthquakes).  
Figure 10 : Example of a low-magnitude dataset randomly extracted from the original Japanese dataset (185 
recordings and 11 events). 
Figure 11: Testing GMPEs against the moderate-to-large magnitude Japanese dataset (M5-7): loglikelihood 
LLH values, versus frequency. See Table 2 for the GMPEs acronyms. 
Figure 12: Predictions from the Cauzzi and Faccioli (2008) model compared to the Japanese accelerometric 
subsets (at 1.25Hz): histogram of normalized residuals superimposed to the standard normal distribution 
representing the model. Left: subset containing 1143 recordings corresponding to 36 events with 5 ! Mw ! 7 
(LLH=1.65).  Right: subset containing 185 recordings corresponding to 15 events with 4 ! Mw ! 4.9 
(LLH=1.6). The Gaussian with mean and sigma calculated from the residuals is superimposed to the 
histogram. 
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